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INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. 



PCTyPI 03A)0174 



1. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contoin amendments (Rules 70. 16 and 70. 17)): 

Description, Pages 

3-6 as originally filed 

1 , 1 a, 2, 2a received on 29,01 .2004 with letter of 29.01 -2004 
Claims, Numbers 

1 -7 received on 29.01 .2004 with letter of 29,01 .2004 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless othenA/ise indicated under this Item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the intemational search (under Rule 23.1 (b)). 

□ the language of publication of the intemational application (under Rule 48,3(b)). 

□ the language of a translation furnished for the purposes of intemational preliminary examination (under 
Rule 55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
intemational preliminary examination was earned out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority In written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure 
in the Intemational application as filed has been fumished. 

□ The statement that the information recorded in computer readable form Is identical to the written sequence 
listing has been fumished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have 

been considered to go beyond the disclosure as filed (Rule 70.2(c)). 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations. If necessary: 
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International application No. PCTyFI 03>001 74 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or Industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 1-7 

No: Claims 

Inventive step (IS) Yes: Claims 1-7 

No: Claims 

Industrial applicability (lA) Yes: Claims 1-7 

No: Claims 

2. Citations and explanations 
see separate sheet 
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ad V: 

1 . Most relevant prior art document is JP-A-521 21510, wiiicli is cited in tlie 
description and whicii discloses a nop roll of a paper machine which Is 
manufactured of steel. 

The problem of the invention is to provide a long nip calender roll that withstands 
the jhigh themnal sztresses caused by the long nip processes and enables an 
efficient heat transfer to paper. 

The solution is given by the combination of features of claim 1 , i.e. in particular by 
the properties of the roll such as defined In claim 1 . 

There is no hint in JP-A-521 21 510 for this solution nor in the other documents 
cited in the search report which disclose only technological background. 
Claim 1 is, therefore, in line with Articles 33(2) and (3) PCT. 

2. The subject-matter of the dependent claims contain further embodiments of the 
invention and is also in combination with the independent claims novel and 
inventive (Articles 33(2) and (3) PCT). 
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T«p roU of a pq^cr or board machine 
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The inventioii zelafss to a roll accordiiig to flie pieamble of obiin 1. 

Vanous calendeiiDg concepts an Icnown fiom pnor att, one of wliicih xs long nip 
calendering. Long nip oalenderiiig can be based on shoe press tedmology or on 
boltteU tedHwIogy. fii ahoo calQcdenng, shoe press teolmolosy fcno^ fiom the 
press section is used and the shoe loU conqvises a shoe, loading elements, a 
hibricating oil system and a belt A thenno ion is used as the other roU of the 
calaidering n^i, whiidi roll can be a wateiw, stMm-, oil-, or mduction-heated roU. 
A belt calender conqnises a thamo roll, a belt loop and a baddng roll, whiob may 

be either a hard or a soft roll, and the bdt dreulates over the baddng roU an^ 
guida/teosion rolls. Tu the long nip caleud^ing process large amounta of heat axe 
transfeired fiom the Iheimo roU to pq»er and the great heat amounts generate high 
fliennal stresses and i^id stress gradients in the themio roll, in which case the 

properties (dniabiKly) of tiw cast iron rolls used at present are no longer suffici^t 
for the desired process conditions, fc addition, the stress states in the roll during 

its use may vary in the direction of «uolaisss of the material of the roll, to ^Mc^ 
the mateiials used today, e.g. drill bastings are poorly resistant 
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In today's p^er and board macbines the calendering process is often connected as 
da ODrline unit to a p^er oi- board machine, m which case. e.g. the changmg and 
cleaning of the roll have to take place qmcldy in order to avoid wasting valuable 
capacity. This is problematic, smce. according to industrial safety regulations, the 
temperature of a hot roU must be under 60»C before it can be changed and, on the 
other hand, the vwridng tempeialaro of the roU is as hi^ as 200»C. Prior art 
<*illed rolls withstand a tempecature change rate of Z'C/min., due to which a . 
considerable amount of time and charily has been lost in connection with the 
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JF-A-52121510 dificloses a nqp roll of a p^er maclune which is manufectured of 
5 steeL 
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changmg or cleaning of the wU; Hiis has eveaparfbr led to the Bttempt to clean \ 
the rolls quicMy,fea3caii5»lewiih a pressure wasto^ \ 
cook dotro too qmeJdy with respect to its sJiCTgih,^ ^ 
have been caused to ^ lolL 

5 

Rolls having a steel sui&ce are also knovvs from prior art - one exainple being 
disclosed in US pataot 6^03^07. hi flie hot soft nip calender disclosed in the 
patent, rolls -with a steel aubex sarfece are used as calender rolls to be heated. In 
tcaditioaal so&, calendering Ihe heat amounts Ixan^Eerred are, however, 
10 consideaEably smaller <ban in longnqi calendering. 

• ■ • • . O 

Arrangements in which the wear resistance of fiie steel roH has.been provided by 
coatmg are Imown fiom prior art Some such anraogemeots are disclosed in US 

Avery long nip, fypicaOy being over 30 nmu and Mgh temp^ratmeB, tlie sur&ce 
tsmpeacabm of flie loD typically beang over 160*'C (the interiofof Ifae zoll can be 
evm oonsidqrably bptter), and possibly moisturizing of the paper/board web with 
water or steam ate needed }n the long nip oale&dedng process. These fectors do 
not enable ttie mann&ctuie of the machine, especially of the tihenno roll of the 
nip, by meads of the ttaditioiial technique, or, if mann&ctored traditionally, the 
rnachine has a tew jBmlt tolerance in case 6f a pmceyg fani^T?- 

Ih modem paper and board machines rolls, particularly nip rolls, which withstand 
25 dramatic changes in the process conditions are needed, and it is an important 
object of the inveotiou to provide sodli arolL 

A special object of the invention is to provide a long nip calender roll that 
withstands the high themial stresses caused by the long nip process and enables an 
30 efficdeait heat transfer to paper. 
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With respect to prior asrt, reference is also made to US-A-S,334pl25 snA EP-A-369 
968. US patCTt 5^34,125 discloses a martensite roll ^ch has a cast-iron shell* 
5 Hie $i]rfiu:e layer of the rbll shell is hardened and tempered soc^ that Ihe stroctnre 
of the sur&ee layer of the roll shell is martrasitic* Published BP sppHcatioa 369 
968 discloses an anaogement in a psper machine^ in which fhe sm&ce properties 
of a roll and/or rolls are affected by regulating fhe teng>erature of the roll sur&ce* 
by means of an external heating device. lu the anangement, such a coxnbination of 
10 a heatiiig device and a toll coaling is used that the heating radiation penetrates 
throng the paper or oxily directly to the roll surface but does not heat the roll 
itself at a greater depth. 

15 
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Amended Claims 

1. A nip roll of a pqwr or bcwd msudiine, wiiich roll is a heatable roll 
manufietured of steel, clirincfBrized in that the Ifaemial shook lesistance of 
5 the roD is over 6000 W/in' and that fiie roU has good sireagfh properties; 
tensQe strengOi o*er 1000 MPa and a parttcnlarly higih xesistanoe against 
suddaa duzmal stresses, elongation at ftactnro ovw 7 % and dyii^ 
ovw 20 J, good wear resistance prop»tiest, soifece hardness over 400 BVza. 

10 2. A roU.aoconiing to claim l,eharacteited in that fte material of Che ro^ 
quCTched and tendered stsel. 

3. A roll according to claim 1, characterized in that tibie sm&ce of die roll has 
been hard coated to increase wear resistance. 

15 

4. A roll according to claim 1, charactnized in that the svaBac9 of die roll has 
heea heat treated, preferably indnclion hardened, to increase wear resistance. 

5. A roU according to claim 3 or 4, cliaracterbed in that li» tempting steel is at 
20 a basic hardness of about 250 HVio or in the quenching and tempering at a 

hardness of over 400 HV20. 

6. A .roll according to clum 1, characterized in fliat the shell of die roll 
conqprises two or more difTerent matenlals. • 
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7. A roll according to claim 1, eharacterized in that the roll is a roll of a long 
nip calender. 



BEST AVAILABLE COPY 



